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ADangerous Duo: Spontaneous Pneumomediastinum
and Venous Thromboembolism at Presentation in a
Patient with COVID-19 Pneumonia

Sabina Nasirova*, Nargiz Muganlinskaya, Orighomisan Pessu, Arshdeep Brar

Department of Medicine, Luminis Health Anne Arundel Medical Center, Annapolis, MD, USA

Abstract

Background: Coronavirus disease 2019 (Covid-19) is associated with spontaneous pneumomediastinum (SPM) pre-
dominantly in those after positive pressure ventilation (PPV) support. Additionally, many cases of venous thrombo-
embolism (VTE) in COVID-19 patients were described. Our case is the first to describe SPM and VTE present on
admission in a patient with Covid ¡19 pneumonia.
Case report: A 53-year-old man presented to the hospital with escalating dyspnea. Two weeks prior to this visit, he had

been evaluated in an ambulatory setting and was started on antibiotics and systemic steroids. In the hospital, this patient
was found to be in acute hypoxic respiratory failure and was placed on noninvasive PPV. Diagnosis of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) was confirmed by reverse transcriptase-polymerase chain reaction
(RT-PCR) test from nasopharyngeal swab specimen. Chest computed tomography (CT) scan revealed multi-lobar pul-
monary emboli (PE) and subcutaneous emphysema with pneumomediastinum. The patient was managed conserva-
tively. He never required closed invasive mechanical ventilation. Subsequent serial imaging displayed the resolution of
SPM.
Conclusion: The association between VTE and COVID-19 has been established. This report brings attention to SPM as

an additional important complication of COVID-19, even in patients without pre-existing predisposing pathology or
exposure to PPV.

Keywords: Spontaneous pneumomediastinum, Coronavirus disease 2019, Covid- 19 pneumonia, Severe acute respiratory
syndrome coronavirus 2, Pulmonary embolism, Venous thromboembolism

1. Background

C oronavirus disease 2019 (Covid-19) is a
worldwide pandemic of predominantly respi-

ratory illness that is caused by severe acute respi-
ratory syndrome coronavirus 2 (SARS- CoV-2).1

SARS-Cov-2 is a positive strand RNA virus that
belongs to a broad beta coronavirus family that can
cause high variability of symptoms in humans from
a “common cold” type presentation to acute respi-
ratory distress syndrome (ARDS).2 A novel corona-
virus outbreak began in China, Wuhan, in late
November 2019, with the first USA case docu-
mented in January 2020. So far, more than 90 million
confirmed cases have been reported globally.3,4

As the Covid-19 pandemic continues to evolve,
the medical society has expanded understanding of
the plethora of Covid-19 associated comorbidities
and effective therapeutic interventions.
There are no specific antiviral medications rec-

ommended for treatment of COVID-19 in the
outpatient setting. After the results of the Adaptive
Covid-19 Treatment Trial were shared with the
public in May 2020, remdesivir became the first
antiviral agent to be approved by FDA, initially for
an emergency use authorization with subsequent
full endorsement and has been used since in the
inpatient setting.5,6 In addition, the Randomised
Evaluation of Covid-19 Therapy trial reported that
dexamethasone reduces mortality in patients
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requiring oxygen supplementation, with the stron-
gest benefit in the mechanically ventilated group.7

The patients with underlying health issues are
more susceptible to respiratory complications, such
as pneumonia, ARDS, pulmonary embolism (PE), as
well as non-respiratory complications, like septic
shock, hypercoagulable state, renal failure, neuro-
logic amongst other conditions.8,9

Among uncommon, yet important, complications
is pneumomediastinum (PM). In the majority of the
cases, barotrauma due to positive pressure ventila-
tion (PPV) has been recognized as one of the main
provoking factors of development of PM in the
COVID-19 patients.10e23 Few COVID-19 cases
complicated with SPM have been reported in those
without preceding exposure to PPV.14,24e47 These
cases suggest the emerging relation between
COVID-19 and SPM even in patients without any
pre-existing conditions or prior positive pressure
oxygen supplementation.
Thus far, only one case of COVID-19 complicated

simultaneously by subcutaneous emphysema, VTE
and PM was found in literature and described a
patient who developed PM only after several days of
closed mechanical ventilation and also demon-
strated a thrombus in the right jugular vein
extending to the superior vena cava and into the
right brachial vein.48 Another recent case report
showed development of PM on the 19th day of
hospitalization in a patient with COVID-19 and PE
who was not intubated and without known chest
trauma.49

The aim of the report is therefore, to describe a 53-
year-old man who presented with SPM and exten-
sive PE and DVT in the setting of severe COVID-19
pneumonia. To our knowledge, this is the first case
report where these complications were present
simultaneously on admission.

2. Case presentation

A 53-year-old man with no known relevant past
medical history reports symptoms started two
weeks ago with nasal congestion and dry cough. At
that time, the patient was diagnosed with sinusitis
by his primary care provider during telemedicine
visit and started on oral azithromycin.
A few days after that, the patient developed dys-

pnea and was subsequently evaluated at a local
urgent care facility. Chest X-ray was suggestive of
pneumonia, and the patient was started on oral
doxycycline, systemic steroids and short acting beta
agonist inhaler. Six days later, the patient returned
to the urgent care facility as his condition had
worsened, with now even minimal exertion

resulting in severe dyspnea. The patient's oxygen
saturation (SpO2) was found to be 79% while
breathing ambient air and he was sent to this hos-
pital by ambulance. The patient was seen in the ED
with escalating dyspnea.
Upon arrival, the patient's vital signs were as

following: temperature (T) 37 �C, blood pressure
(BP) 102/69 mmHg, heart rate (HR) 114 beats per
minute (bpm), respiration rate 24 breaths per min-
ute, SpO2 85% while receiving 4 L of supplemental
oxygen via nasal cannula. The patient was in res-
piratory distress and was using accessory breathing
muscles. Crackles were heard diffusely upon lung
auscultation. There was a crepitus around the neck
predominantly on the right side. There was asym-
metric mid-calf edema greater on the right side. The
rest of the physical exam was unremarkable.
Pertinent laboratory results were as following: D

dimer 11.57 ng/ml (reference <0.50), CRP 2.080 mg/
dl (reference 0.000e1.000 mg/dL), Ferritin 655 ng/ml
(reference 10.0e291.0 ng/ml), LDH 341 U/L (refer-
ence 20e300 U/L), PT 14.6 s (reference 11.4e13.8 s),
INR 1.2 (reference 1.0e1.0), and HgA1C 13.4%
(reference <6.5%). Venous blood gas values: PH 7.43
(reference 7.35e7.45), PCO2 43.9 mmHg (reference
35.0e45.0 mmHg), PO2 26.7 mmHg (reference
90.0e100.0 mmHg), HCO3 29.3 mmol/L (reference
22.0e28.0 mmol/L). The rest of the blood work re-
sults are presented in the Table 1. Due to escalating
hypoxia the patient was transitioned to high flow
nasal cannula (HFNC) with fractional inspired
oxygen (FiO2) 70% and flow rate 30 L/min. CT
with intravenous contrast revealed extensive
multi-lobar pulmonary emboli, multifocal areas of

Abbreviations

ARDS Acute respiratory distress syndrome
Covid �19 Coronavirus disease 2019
CT Computed tomography
DVT Deep venous thrombosis
ED Emergency department
FDA Food and Drug Administration
FiO2 Fractional inspired oxygen
HFNC High flow nasal cannula
LDH Lactate dehydrogenase
PE Pulmonary embolism
PM Pneumomediastinum
PPV Positive pressure ventilation
RT- PCR Reverse transcriptase polymerase chain

reaction
SARS-CoV-2 Severe acute respiratory syndrome

coronavirus 2
SPM Spontaneous pneumomediastinum
SpO2 Oxygen saturation
VTE Venous thromboembolism
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consolidation, ground glass opacities, hilar lymph-
adenopathy, and extensive subcutaneous emphy-
sema extending to the skull base throughout the
neck as well as along the right greater than left chest
wall and pneumomediastinum without pneumo-
thorax. There was no radiographic evidence of
esophageal perforation [Fig. 1]. Lower extremities
venous duplex ultrasound noted thrombi in the
right and left peroneal veins.
Diagnosis of SARS-CoV-2 was confirmed by the

BD Veritor™ System for Rapid Detection of SAR-
SCoV2 antigen test (Becton Dickenson, New Jersey,
USA) from nasopharyngeal swab specimen. The
radiographic findings were consistent with COVID-
19 pneumonia as well.

Multidisciplinary approach with a team of
thoracic surgery, infectious disease, and pulmo-
nology services commenced. No invasive in-
terventions were recommended, and close
monitoring and serial chest X-rays were suggested.
He was started on anticoagulation for a provoked
PE treatment, along with intravenous remdesivir
and oral dexamethasone. He completed the five-
day course of remdesivir and ten-day course of
dexamethasone. He also received intravenous
antibiotics for mediastinitis prophylaxis as re-
commended by infectious disease consultants.
The patient remained dependent on HFNC for
10 days and then transitioned to ambient air. The
serial imaging demonstrated gradual resolution

Table 1. Laboratory results on admission.

BMP Units Reference CBC Units Reference

Sodium 131 mmol/L 135e146 WBC 10.79 x10̂ 3/uL 4.80e10.80
Potassium 4.8 mmol/L 3.2e5.0 RBC 6.13 x10̂ 6/uL 4.10e5.30
Chloride 93 mmol/L 95e112 Hemoglobin 17.3 g/dL 12e16
CO2 33 mmol/L 18e32 Hematocrit 51.7 % 37e47
BUN 10 mg/dL 5.0e25 MCV 84.3 fL 81e99
Creatinine 0.9 mg/dL 0.5e1.5 MCH 28.2 pg 28.0e32.0
Anion Gap 5 mmol/L 5.0e2.0 MCHC 33.5 g/dL 32.0e36.0
Glucose 408 mg/dL 65e140 RDW 12.4 % 11.8e15.5
Magnesium 2.2 mg/dL 1.7e2.2 Platelet 352 x10̂ 3/uL 150e350
Calcium 8.3 mg/dL 8.1e10.2 MPV 9.8 fL 9.5e13.3
Total protein 6.7 g/dL 6.4e8.2
Albumin 2.6 g/dL 3.2e5.0

Fig. 1. Chest computed tomography angiography scan. Black arrows: bilateral patchy areas of ground glass opacification and consolidation. Red
arrow: pulmonary emboli. Blue arrow: extensive subcutaneous emphysema. Yellow arrow: the air in the mediastinum.
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of subcutaneous emphysema and pneumo-
mediastinum. After 12 days of hospitalization, the
patient was discharged home with appropriate
post-acute care follow up plan in place.

3. Discussion

SPM is described as accumulation of gas in the
mediastinum without precipitating trauma.50 The
most common causes of pneumomediastinum in
non Covid-19 patients are esophageal perforation,
cough, Valsalva maneuver, perforated hollow
viscus, and infection. These can lead to increased
pressure in thoracic cavity and leakage of air.51 The
pathogenesis of SPM in Covid-19 patients is un-
clear. Autopsy findings in Covid-19 patients
described diffuse alveolar damage with lympho-
plasmacytic inflammation and areas of fibrin
thrombus, which support the theory of lung
parenchymal injury as the leading cause of SPM and
PT.44 Also, development of SPM could likely be
explained by diffuse alveolar damage in the setting
of hyperinflammatory process, subsequent alveoli
collapse and rupture.52 Increased pressure in alveoli
and, as a result, sufficient pressure gradient be-
tween alveoli and surrounding tissue can cause
alveolar rupture. The air from ruptured alveoli dis-
sects through the bronchoalveolar plane and
vascular sheath into the mediastinum and gets
trapped there due to higher negative pressure. The
accumulated air can track to the pleural space,
pericardium, retroperitoneal space or soft tissues of
the neck and chest and cause pneumopericardium,
pneumothorax, or subcutaneous emphysema via
communicative route.53

Few COVID-19 cases complicated with sponta-
neous pneumomediastinum have been reported
without preceding chest trauma or barotrauma
from PPV.14,24e47 In our patient, radiographic evi-
dence of SMP preceded initiation of noninvasive
positive pressure oxygen supplementation.
Further, our patient did not report common pre-
disposing factors for pneumomediastinum such as
smoking, emphysema, asthma, cocaine abuse,
vomiting, forceful cough, prior surgery, iatrogenic
or external trauma.
PE and deep venous thrombosis (DVT) are well

described phenomena in Covid-19 patients.54e58

Our patient was also found to have extensive PE and
thrombosis of right and left peroneal veins.
To our knowledge, this is the first case report

where PE, DVT, and SMP with subcutaneous
emphysema presented simultaneously in a patient
with COVID-19 pneumonia and who did not have

any other identifiable risk factors for either of the
presenting diagnoses.

4. Conclusion

The literature review provides crucial insights into
the association of COVID-19 and SPM, and COVID
-19 and VTE. In the case of our patient, Covid-19
course was complicated with SPM, subcutaneous
emphysema and PE/DVT. Hence, a sudden deteri-
oration in lung function in patients with COVID-19
pneumonia, even in those without common pre-
disposing factors or exposure to PPV, and with or
without co-existing VTE, may be due to PM, and
early imaging diagnosis and multidisciplinary team
interventions are required to improve patient's
outcome.
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